
Washington’s 
newest buoy: 

Part of the 
IOOS-NANOOS 

system 





Diverse Needs Require a 
Regional Approach 
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www.ioos.gov 



Northwest Association of Networked Ocean Observing Systems 
The Integrated Ocean Observing System (IOOS)  

Regional Association for the Pacific NW 

www.nanoos.org




24.  Western Association of Marine Laboratories 

25.  Science Applications International Corporation 

26.  OR Dept of Fish and Wildlife 

27.  King County Dept Natural Resources & Parks 

28.  Quinault Indian Nation 

29.  Western Resources and Applications 

30.  OR Dept of State Land 

31.  Columbia River Crab Fisherman’s Association  

32.  Port of Neah Bay 

33.  Northwest Research Associates 

34.  Pacific Ocean Shelf Tracking Project 

35.  WA Dept of Fish and Wildlife 

36.  Northwest Aquatic and Marine Educators 

37.  Seattle Aquarium 

38.  NOAA Northwest Fisheries Science Center 

39.  Port Gamble S’Klallam Tribe 

40.  The Nature Conservancy 

41.  Portland State University  

42.  NOAA Olympic Coast National Marine Sanctuary 

43.  VENUS/University of Victoria 

44.  University of Oregon 

1.  Ocean Inquiry Project 

2.  OR Dept of Land Conservation & Development 

3.  Surfrider Foundation 

4.  The Boeing Company 

5.  Oregon State University   

6.  Puget Sound Partnership 

7.  University of Washington 

8.  WET Labs, Inc.  

9.  Oregon Health and Sciences University 

10.  Quileute Indian Tribe 

11.  OR Dept of Geology and Mineral Industries 

12.  Humboldt State University  

13.  Marine Exchange of Puget Sound 

14.  WA Dept of Ecology 

15.  Pacific Northwest National Laboratory 

16.  Port of Newport 

17.  Puget Sound Harbor Safety Committee 

18.  Sound Ocean Systems, Inc. 

19.  Council of American Master Mariners 

20.  Hood Canal Salmon Enhancement Group 

21.  Pacific Northwest Salmon Center 

22.  Northwest Indian Fisheries Commission 

23.  Sea-Bird Electronics, Inc. 

NANOOS Governing Council Members 1/2010 

NGO Federal/State/Local Government 

Industry 

Academia/Research Tribal Government 



The NANOOS GC selected five areas from among results of numerous 

regional workshops as the highest regional priorities because 

 “these issues represent those having the greatest impact on PNW 

citizenry and ecosystems and, we believe, are amenable to being 

substantively improved with the development of a PNW RCOOS”:  
•  Maritime Operations  

•  Ecosystem Impacts, including hypoxia and HABs  

•  Fisheries 

•  Mitigating Coastal Hazards 

•  Climate, including ocean acidification 
These priorities were put forth in our NANOOS proposal and are being 

addressed by the development of our regional coastal ocean 
observing system (RCOOS).  

Stakeholder Priorities 



NANOOS RCOOS 

Current mapping 
Shelf moorings 

Beach/shoreline 
monitoring 

Estuary 
monitoring 

Circulation 
models 

Shoreline change 
models 

Data Management 
& Communications Education/Outreach 



NANOOS RCOOS Conceptual Design 



NANOOS RCOOS:  2007-2009 Implementation 



Map 1a:   Existing Observing 
Assets 
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PNW Ocean Observing Systems Design 



A mul&‐pla*orm high‐resolu&on coastal 
ocean observing sensor array for 

researching Washington coastal waters and 
ecosystem response to climate change 

A University of Washington proposal to the 
Murdock Charitable Trust 

29 June 2009 



Existing: 

Most only surface T, 
except off OR & gliders 

Previous: 

7‐y NSF‐funded glider 
tracks 

Planned: 

Still a gap off WA that  
the proposed mooring   
and glider       would fill 

The view: 



Science Issues 
•  WA coast is under sampled, physical dynamics are 

poorly resolved 

•  WA coast has seasonal hypoxia, strong inter‐annual 
variation, but dynamics are different than off OR 

•  WA coast has a harmful algal bloom (HAB)  
“hot‐spot” at Juan de Fuca eddy 

•  WA coast impacted by ocean acidification, as is 
whole Pacific coast 

•  Current model accuracy is limited by data input 





Murdock-funded observing assets 

Expected on-line 2010 









•  The buoy is the most sophisticated buoy to be deployed off 
Washington and will give us unprecedented data for this location.  

•  It will record water temperature, salinity, oxygen, nutrients, 
chlorophyll from algae, water currents, pH, carbon dioxide, and 
particles, as well as a host of weather measurements, such as wind 
and air temperature.   

•  The information from this observing array will give us keen insight 
into the physical and atmospheric dynamics of the WA coast.  The 
data will be readily used to aid the accuracy of computer models of 
both the ocean and weather.  

•  The buoy will be used specifically to study: 
–  Ocean acidification, not only so we know the status on the WA coast but 

also about the oceanic waters coming into Puget Sound.   
–  Oxygen, which we know has caused fish kills both on the coast and in 

Puget Sound.  
–  Algal blooms, both ones that feed our food web and ones that can be 

harmful or toxic. 







•  The Seaglider, developed at UW, is an autonomous 
vehicle that glides and profiles along programmed 
routes.   

•  It will measure many of the same variables as the buoy, 
temperature, salinity, oxygen, chlorophyll, particles, but 
gives wider coverage and context.   

•  In addition, it has been outfitted with an acoustic 
receiver; this technology is being tested to track the 
migration of salmon from Puget Sound.   

•  All of this is cutting edge research, and sorely needed in 
order to better understand our marine environment and 
food web. 



Location for the Murdock-funded WA coastal sensor array and glider 



2006 2005 
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Connolly et al., In Prep. Analysis: Hickey Group, UW 

Hypoxia:  Inter‐annual variation 



Hypoxia:  Glider track off OR 



Ocean acidification & the Pacific 



Saturation horizons shoaling 



Coastal upwelling brings it up 

Feely et al. (2007) 



Published June 14, 2009 



Research focusing on       
“hot spots” where cells 
“incubate,” then reach 
coast when winds shift 

Study on growth and toxicity 
dynamics, dispersal, and 
forecast potential 

   Juan de Fuca Eddy 

   Heceta Bank 

Harmful Algal Blooms 

Trainer et al., 2000 





May 24, 2010 
May 24, 2010 

NVS iPhone Application 

NANOOS Mobile iPhone App 

• Provides unprecedented convenience to a diverse set of users allowing mobile 
access and viewing of real-time regional ocean-observing information.  

NANOOS Visualization System (NVS) for the 
Web 

Future Features 
 user-centered asset viewing by geospatial location (GPS),  
 user-defined event alerting by area or individual asset, and  
 sophisticated search for sensor asset & data discovery.  

Assets on Google Map 

Sensor Data Values 

Trends and Forecasts 





Theme pages 

Live: Content development stage: 

- Ocean Acidification 
- Hypoxia 
-  HABs 

Planning stages: 

  Harmful Algal Blooms (HABs) 
  Coastal Change and Flood Hazards 
  Tsunamis 
  Beach Safety 
  Marine Spatial Planning  

  Climate Change as a Coastal Hazard 
  El Nino/La Nina  
  Maritime Operations 
  Fisheries 



Thank you! 



Presentation Title 

Partnerships: the intersection of science, technology & applications 

Applications 

Technology Science 


